Understanding organisation at different social scales is crucial to learning how social processes play a role in sustainable natural resource management. Research has neglected the potential role that individual personality plays in decision making in natural resource management. In the past two decades natural resource management across rural Australia has increasingly come under the direct influence of voluntary participatory groups, such as Catchment Management Authorities. The greater complexity of relationships amongst all stakeholders is a serious management challenge when attempting to align their differing aspirations and values at four social institutional scales, local, regional, state and national. This is an exploratory study on the psychological composition of groups of stakeholders at the four social scales in natural resource management in Australia. This paper uses the theory of temperaments and the Myers-Briggs Type Indicator (MBTI®) to investigate the distribution of personality types. The distribution of personality types in decision-making roles in natural resource management was markedly different from the Australian Archive sample. Trends in personality were found across social scales with Stabilizer temperament more common at the local scale and Theorist temperament more common at the national scale. Greater similarity was found at the state and national scales. Two temperaments comprised between 76% and 90% of participants at the local and regional scales, the common temperament type was Stabilizer. The dissimilarity was Improviser (40%) at the local scale and Theorist (29%) at the regional scale. Implications for increasing participation in regional sustainable management practices and bridging the gap between community and government are discussed. Theorist temperament more common at the national scale. Greater similarity was found at the state and national scales. Two temperaments comprised between 76% and 90% of participants at the local and regional scales, the common temperament type was Stabilizer. The dissimilarity was Improviser (40%) at the local scale and Theorist (29%) at the regional scale. 
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Environmental Management Theorist temperament more common at the national scale. Greater similarity was found at the state and national scales. Two temperaments comprised between 76% and 90% of participants at the local and regional scales, the common temperament type was Stabilizer. The dissimilarity was Improviser (40%) at the local scale and Theorist (29%) at the regional scale. and the social capacity of the group is dependent both on the capacity of individuals and the institutional system. This is a commonly overlooked yet pervasive problem in the social sciences most regularly referred to as the microto-macro problem (Goldspink and Kay 2004 A significant scale issue is that natural resource management problems involve an asymmetric problem in decision scale. Actions that are rational from an individual viewpoint at the local or farm scale may not contribute to the goal on a larger geographical and more long-term temporal scale. There is a social trap inherent between the scale of individual concern and the scale at which landscape natural resource management problems emerge (Rykiel Jr. 1998) . A major challenge confronting community-government partnerships is bridging the divide between government agencies at the state and national scales and communities at the local and regional scales (Rockloff 2003) . Participation by land owners and regional natural resource management groups is pivotal to social sustainability (Rockloff 2003) which underpins sustainable natural resource management. Representation, leadership and partnerships are important factors that contribute to participation, which needs to be encouraged at different spatial scales in order that decision making accounts for the ecological processes at the landscape scale rather than only farm-scale processes. Capacity building and empowerment at appropriate scales are also important. Here, we extend Rockloff's (2003) conceptual framework for social sustainability to bridge this gap and examine how an individual's personality type at the micro level may influence how they participate at the macro level ( Figure 1 ).
In this study we use both the MBTI Instrument (Myers and others 1998) and temperament theory (Berens 2006; Keirsey 1998) (Allison and Hobbs 2006) . A range of coordinating and steering groups were also set up to facilitate these agreements through the implementation of strategies and investment plans with regional natural resource management groups. Research and development organisations and non-government organisations also play vital roles. Over the past 20 years much of the responsibility for the planning and implementation of natural resource management in Australia has moved away from state level control to devolution to a network of 56 regional community-based groups across
Australia established under policy agreements. Figure 2 shows the institutional and hierarchical nature of the natural resource management system. There are many stakeholders who play a role in decision making in natural resource management within and across scales. This is a rich mix of individuals making decisions at the micro level that make up social systems that influence the range and type of macro level phenomena that arise from their interaction (Goldspink and Kay 2004) .
The national and state governments provide funding under a suite of programmes including the Natural Heritage Trust and the National Action
Plan for Salinity and Water Quality, recently reviewed by Robins and Dovers (2007) and Pannell and Roberts (2008 (Gattig and Hendrickx 2007) . Consequences that deviate in one or more of these aspects are valued less, that is, they tend to be discounted.
Adaptive management involves a change in the way people perceive the world around them and how they think and understand the relationship of the factors that influence change, including cause and effect, and consequently how they make decisions (Allison and Hobbs 2006) . If people's learning has not caused them to change their mental models, worldview or how they believe the world to work then adaptive management is no better at removing single solution policy or panaceas than any alternative management process (Brock and Carpenter 2007) .
Therefore if practiced from within the wrong theoretical construct or norm adaptive management is unlikely to be successful. (Myers, McCaulley, Quenk and Kammer 1998) . Since natural resource management is the result of numerous individual decisions of landholders and organisations then it is essential that we investigate how decisions are made on a conceptual basis. Here, we seek to better understand the current 
Different cognitive styles between individuals
In the fields of memory, cognition, concept formation and problem solving two different types of cognitive processes have been recognised (Beyler and Schmeck 1992) . The one traditionally emphasised is most commonly called analytic, rule-based, or schema-based, while the other is given the labels such as holistic, episode-based, analogy-based, or simply `nonanalytic' (Brooks 1978) . A preference for one of these cognitive styles will have far reaching effects on how individuals learn (Beyler and Schmeck 1992) , how individuals see and interpret the world around them and how they make their decisions. Holistic processes seem to involve habitual preferences for a broad focus of attention, formation of impressions, noticing similarities, more interest in wholes than in component parts, and preferences for more random less orderly presentation of information. Analytic processing involves a narrower focus of attention, retention of facts and details, noticing differences, more interest in parts than wholes, and preference for ordered (usually sequential) presentation of information (Beyler and Schmeck 1992) .
When considering personality and individual difference a number of instruments have been designed to measure normal range personality (Boyle and others 2008) . A major research effort and debate in personality psychology has been the quest to determine the optimum number of traits and an appropriate assessment method. Some of these are the five-factor model or "big five" (DeYoung and others 2007), NEO Personality Inventory (Myers, McCaulley, Quenk and Kammer 1998) . Owing to its usefulness and comprehensible approach it has become a common method when studying organisations (Hautala 2006) . Like any dominant paradigm, the MBTI ® has drawn its fair share of criticisms and proposals for alternatives. Nonetheless, it has proved extremely useful in providing a common language for researchers in organisational personality research.
The widely used MBTI ® was selected for use in this study informed by the theory of temperament (Keirsey 1998) and validation evidence for the MBTI ® is extensive (Bayne 1995; Myers, McCaulley, Quenk and Kammer 1998) . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 A preference in one dichotomy is designed to be psychometrically independent of the preferences on the other three dichotomies. Therefore preferences on the four dichotomies yields 16 possible combinations called types (Table 1) Improviser (sensing-perceiving -SP); Theorist (intuiting-thinking NT); and Catalyst (intuiting-feeing (NF) ( Table 2 ). The two models MBTI ® and temperaments meet at the level of the 16 type patterns. Each of the four temperament patterns has four of the 16 variations of the type code (Table   2) . A brief description of each of the temperaments is given in this table.
Those with a Stabilizer temperament are task orientated, practical, and realistic, inclined to quickly solve problems through established policy or procedure. They are the most common temperament among supervisors and managers (Myers, McCaulley, Quenk and Kammer 1998) . Those with an Improviser temperament are resourceful hands-on problem-solvers, who Of the total number invited to participate 75% were male and 25% were female. These proportions reflect the composition structure of gender in the whole sample.
Administration of the MBTI

® questionnaire
The Myers Briggs Type Indicator Form M was sent to selected participants in accordance with the protocols for the administration of this questionnaire (Myers, McCaulley, Quenk and Kammer 1998) . In mail questionnaires the percentage of returns is affected by two key factors, the characteristics of the respondent and the basic considerations of the method (Norman 1948 ).
Leitner and others (1979) categorised the basic consideration of the method into three groups; physical features, content and administrative methods.
Also important features are the accompanying letter, the follow up process, and knowledge concerning the sender (Dillman 2007) . A modified Dillman method (Dillman 2007 ) was used to maximise the return rate. A letter of introduction with a description of the research was included with a reply paid envelope. The letter indicated that a copy of the summary report would be sent on completion of the study. A summary of the instructions was included emphasising that participation was voluntary and was conducted within the ethics policy of our institution. Follow up telephone calls were made when the response rate dropped off after 10 weeks to those that had not responded.
The questionnaires were scored using hand scoring templates and a report was completed for each person. The report indicated the person's The data show that there are significant differences in the reported frequencies between genders for all 16 types (Ball 2001) . Neither males nor females showed an equal distribution among all the sixteen types. All 16 male types showed a wider range of relative group sizes than did females types. For males four groups made up around 50% of the sample. The largest group was ISTJ that made up 21.6%, followed by ESTJ 16.2%, INTJ 8.9% and ENTJ 8.4. In comparison for females six groups made up around 50% of the sample. The largest group for females was ISFJ (13.2%).
followed by ISTJ (10.1%), ENFP (8.3 %), INFP (8.1%), ESTJ (8.0%) and ESFJ (8.0%). The smallest group for males was ESFP (1.2%) and for females ESTP (2.5%). Figure 4 shows the frequencies of the four 
Results
In our survey, a return rate of 29.3% was obtained (121/413), with more women (46%) responding than men (31%). Table 3 shows the numbers of each Type that responded. Figure 5 shows the frequency distribution of the 16 Types in the sample of decision makers in natural resource management in Australia. The frequencies in Figure 5 are ordered on the male frequency of the MBTI ® Australian Data Archive Sample given in Figure 3 for comparative purposes. There are clear differences in the overall pattern of type distribution from the Australian Data Archive Sample. Unlike the base sample, the results showed that for both males and females four types made up around 50% (51.9%), these were ENTJ (15.2%), ENFP (13.9%) and ISTJ (12.7%) and ESTJ (10.1%) for males. For females these were ENTP (19.1%), ENTJ (14.3%) ENFP (14.3%) and INTJ (11.9%) making up almost 50% of the sample (46.5%). These data for the female sample were not consistent with the Australian Archive sample for females. The females showed a reduce spread of type, only four rather than six groups making up the 50% of the sample. Using the Selection Ratio Type Table Program there was no significance difference between males and females for any of the 16
Myers Briggs types, probably because of the small sample size, so males and females were grouped for further analyses. Figure 6 shows the distribution of the 16 types for males and females combined. The type frequency distribution differs from the Australian Data Archive sample showing a degree self selection. Because of the low sample numbers rather than look at 16 whole types it is useful to use the lens of the four temperaments to identify differences in trends or patterns of type distribution.
Using the lens of temperament (Figure 7 ) a clear picture of the way in which social scale differences appear in the data. At the local and regional scales between Stabilizers show high frequency, 50% and 46% respectively. At the State and national scales the frequency reduced to 21% and 15% respectively. In contrast the theorist temperament showed the lowest frequencies at the local and regional scale (10% and 29% respectively) and the highest frequencies at the state and national scales (40% and 57% respectively).
At the four social scales two temperament styles made up between 70% -90% of the participants. The split between temperaments was different at each scale except for state and national scales. At the local scale 90% of the participants in this study comprised of two of the four temperament styles, Stabilizer (50%) and Improviser (40%). Theorist comprises only 10% and Catalyst temperament style is absent. At the regional scale two temperaments made up 76% of the population Stabilizer (47%) and Theorist (29%). At the state and national scales the same two temperaments styles made up 70% and 83% of the participants respectively. At the state scale the composition was Theorist (40%) and Catalyst (30%). At the national scale the composition was Theorist (57%) and Catalyst (26%). Types or the four temperaments is a useful framework for explaining different organizing principles of human nature. This organizing framework adds a further dimension to the conceptual framework in which we link personality through the process of decision making and organising at different scales focussing on key factors that are involved with participation to achieve the desired outcomes of social and natural resource sustainability 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The snapshot of the Stabilizer temperament (Table 2) indicates that people with this temperament, in general view life as a process of establishing stability in order to responsibly cultivate an preserve resources and relationships (Berens 2006) . They have a predisposition for observing and preserving the concrete "realities" of the present in relation to the past.
Stabilizers work hard to enforce laws that govern action, insisting that only by establishing and obeying rules and regulations can we hope to maintain civil order. It is common for Stabilizers to seek out the responsibility of command. Activities that foster the presence of order security that keeps life simple and ensure the continuation of the world as it is known is important to people with the Stabilizer temperament.
A snapshot of the Theorist temperament indicates that people with this temperament in general view life as a process of understanding or developing underlying theories for the pragmatic or strategic advantage such knowledge can give an individual or group (Berens 2006) . Born with a predisposition for the complex, they tend to focus on patterns and "think systems" both technical and social, and move with ease from the big picture to the minute details of ideas and situations. People with this temperament talk little of what is observable and much of what is imaginable. They are inclined to talk of conceptual things, ideas rather than objects. Theorists choose the imaginative, conceptual, inferential things to speak of over the observational, perceptual, or experiential.
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Environmental Management   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The two temperaments styles Improviser and Catalyst, in absolute numbers were the least well represented in the natural resource management decision makers. People with the Improviser temperament tend to be action orientated and gifted at tactics (Keirsey 1998). In general, people with an Improviser temperament view life as a process of varying behaviour and using whatever is at hand to make things work. They are born with a predisposition for keen observation of the tangible specifics in the present moment they are ready to make instantaneous decisions among an array of options. They are particularly aware of sensory information and vary their actions according to the needs of the moment.
People with the Catalyst temperament are considered to be idealists. To them life is a process of cultivating relationships, pursuing self-actualization and developing the potentials of those around them. They are born with a predisposition for the abstract, global and personal. They tend to focus on human potential, ethics, culture, quality of life, metaphysical and personal growth (Berens 2006) . Their core needs are for the meaning and significance that come from having a sense of purpose and working towards some greater good. They also prefer cooperative interactions with a focus on ethics and morality.
Personality type is likely to make a difference in how we address change (Russell 2006) . Australian rural systems are facing change in bio-physical, social and knowledge management factors. The amount of information and rates of change are rapidly increasing, impacting both on the development and the implications of policy as well as how rural land holders make decisions. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 A high proportion (55%) had a Stabilizer temperament style and, for 1512 managers and supervisors employed in agriculture, introversion (I) was a feature of those in management positions. He considered that the high proportions with a preference for thinking (T) (85%) and judging (J) (67%) were significant and likely to impact on the leadership styles of those in authority. Strachan (2006) proposed that the high proportion with a Stabilizer temperament among those in authority on farms had implications for the lack of change. In a survey of the psychological profiles of Australian farmers and researchers, Foster and Rogers (1998) personality types recognised using the Personality Self-Portrait Inventory only five were represented in a group of 60 rural land holders involved in grazing and mixed cropping in Queensland.
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In the cultural context rural communities tend to value projects that are straight forward, technically framed and promote and facilitate on-ground activity consistent with the Stabilizer temperament. However this worldview may once have been appropriate when the future could be predicted from past trends. Historically human actions were local, confined and relatively small, so as not to change the ecological system. Cause and effect were local and data could be used to assess the probability of the same event occurring in the future. The weakness of this way of thinking is that it assumes that the environment is statistically stationary. Land use change is now so extensive as to strongly affect the natural resources for example causing loss of biodiversity, disruption of surface aquifers, soil erosion and salinity.
People's behaviour is focused on consuming at scales thought unimaginable only a few tens of years ago. When human actions cause changes at larger scales quite different ways of knowing are required. Ways that encourage reflection and learning, and multiple ways of knowing (Allan and Curtis 2005) .
Conclusion
Whilst it is easy to over-generalize about some behaviours of the four temperaments to the detriment of the real appreciation of individual inquiring approach we can use it constructively to understand differences in a general way. A major challenge confronting community-government partnerships is bridging the divide between government agencies at the state and national scales and communities at the local and regional scales (Rockloff 2003) . Using temperament as a lens identifies fundamental differences in worldview as one contributing factor to the communitygovernment divide. Encouraging knowledge and understanding of individual personality and human differences will be an important step to achieve the Australian Government's goal of increasing participation in sustainable land management practices.
The gap may be increasing because of the increasingly complex environment of decision making in natural resource management which requires both analytical and integrated or holistic approaches to clarify objectives, uncover hidden opportunities, systematically investigate and resolve stubborn problems and reach difficult decisions complicated by a variety of stakeholders (Senge 1992; Vance, Groves, Paik and Kindler 2007 To improvise is to vary one's actions to get the best result using whatever is at hand. It is the ultimate expression of the freedom to respond to the needs of the moment. It is also the means to create pleasant aesthetic experiences.
Stabilizer
TM
Stabilizing prevents groups and institutions falling apart. It is fundamental to creating an environment where one can be secure in a sense of belonging. It provides the means to economic security.
Theorist TM Understanding and developing theories provides the basis for mastery and competence. Businesses are built on scientific discoveries and innovations. Theory is the means to understanding the objective truth on which to build a path to achievement.
Catalyst
TM
To catalyse is to engage with others in a way that promotes their identify without losing one's own identity. Catalyzing is natural to those who need to have a meaning and purpose to their lives. It is the means to self-actualization.
Catalyst Stabilizer Theorist Improviser
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